In order to study cell proliferation after ischemic infarction, a model of bilateral common carotid artery occlusion in the gerbil was developed. A comparison of survival rates after 15, 30, 45 and 60 rain of occlusion revealed that 45 rain was the maximum duration of ischemia after which most (72%) of the gerbils were alive at 1 week. The administration of pentobarbital (single dose, 30 mg/kg) postoperatively to badly seizing animals increased survival to 100%. Large, well-demarcated infarcts were present in posterior thalamus or midbrain in 62% of gerbils subjected to 45 min bilateral occlusion. In 60% of these animals the infarcts were unilateral; in 40% they were bilateral. To quantitate cell proliferation in the infarcts from 12 h to 25 days after ischemia, gerbils were injected with [3H]thymidine 4 h prior to sacrifice, and autoradiographs were prepared from sectioned brains. Proliferation took place from 2 to 7 clays after occlusion, with a maximum of 24% labeled cells at 6 days.
INTRODUCTION
Cells in the central nervous system of the adult normally have a very low turnover rate. However, proliferation of glia and microvessel cells is stimulated in response to certain types of injury, and this may be analogous to wound healing processes in other tissues. Hypertrophy and proliferation of astrocytes in central nervous system lesions have long been recognized, and increased numbers of astrocytes have been demonstrated quantitatively in experimentally-induced stab wounds 6,24 and kainic acid-induced lesions31. Phagocytic cells of both microglial and hematogenous origin and microvessel endothelial cells have also been shown to proliferate in various mechanical injuries of brain and spinal cord 1,5.(~,33.
Cellular proliferation also occurs following ischemic infarction. Information about the responses of gila, macrophages and capillaries as a function of time after infarction has come primarily from autopsy material, and there is little quantitative data to demonstrate the reproductive capacities of these cell types in damaged brain tissue. The paucity of quantitative data has been due in part to a lack of an animal model in which infarction is produced with predictability and with a high survival rate, and in which proliferative responses can be systematically monitored.
The Mongolian gerbil is widely used for studying biochemical 7,22,29,4°, behavioral 19,2° and morphological 9,17,18,21,39 effects of cerebral ischemia. Because of negligible communication between the vertebrobasilar and carotid arterial supplies in this animal, cerebral ischemia can be experimentally produced by occluding one or both common carotid arteries. Of late, bilateral models, in which both carotids are transiently occluded and reperfusion is allowed to proceed for a length of time appropriate for the particular investigation, appear to be gaining favor over unilateral models. This is most likely due to the high percentage of deaths (40-60%) which occur within 24 h after permanent, unilateral ligation, and the low incidence of cerebral ischemia in the surviving animals 20.
In the present study, a model of bilateral ischemia in the gerbil is described which produces a high incidence of non-lethal infarction in the posterior thalamus/midbrain region. Tritiated thymidine autoradiography and histological evaluation were utilized to investigate the proliferative responses which occur as a function of time after ischemic infarction. 
